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LXXII. An "Engine for raifing Water by Fire; 

being an Improvement of SaveryV Conftruc- 
tion, to render it capable of working itfelf, 
invented by Mr. De Moura of Portugal, 
F. R. S. defcribed by Mr. J. Smeaton. 

Read Nov. 9, } ■ SHIS engine confifts of a receiver, a 
'75 z - J^ fteam and an injection-cock; a 
fu&ion and a forcing-pipe, each furnimed with a 
valve; together with a boiler, which, on account of 
its bulk and weight, is not fent with the reft ; but, 
as it may be of the common globular fhape, and 
having nothing particular in its conftrudion, a de- 
fcription of it will not be necefTary, as alfo the 
reft of thefe parts already mentioned being effential 
to every machine of this kind, a further account 
of them may be difpenfed with. What is pe- 
culiar to this engine is a float within the receiver, 
compofed of a light ball of copper, which is not 
loofe therein, but faftened to the end of an arm, 
which is made to rife and fall by the float, while the 
other end of the arm is faften'd to an axis ; and, con- 
fequently, as the float moves up and down, the axis 
is turned round one way, or the other. This axis is 
made conical, and pafles through a conical focket ; 
which laft is folder'd to the fide of the receiver. Upon 
one of the ends of the axis, which projects beyond 
the focket, is fitted a fecond arm, which is alfo moved 
backward and forward by the axis, as the float rifes 
or falls. By thefe means, the rifing or falling of the 
furface of the water within the receiver communicates 
a correfpondent motion to the outfide, in order to 

give 
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give proper motions to the reft of the geer, which 
regulates the opening and fhutting of the fleam 
and inje&ion-cocks -, and ferves the fame purpofe as 
the plug -frame, &c. in Newcomen's engine. The 
particular conftruction, and relation of thofe pieces, 
will better appear by the figure and references, than 
can be done by a general defcription. 

A B an arm, which is faftened to 

ab, a conical axis, which goes through a conical 
focket in 

C, a triangular piece folder 'd to the receiver. This 
piece has this fhape, to give liberty to the arm to 
rife and fall, that carries the float on the infide. 

D E is a fmall ciftern, folder 'd to the receiver ; which, 
being kept full of water, keeps the axis and focket 
air-tight. This ciftern is conftantly kept full of 
water, by means of a fmall leakage through the 
wooden peg c, which follows the packthread c d 
to the ciftern. 

e, is a fmall weight to counterpoife the float within. 

f, is a Aider j which being fet nearer to, or farther 
from, the axis, will rife, or fall, a greater or 
leffer fpace, as may be required} and is faftened 
by the fcrew g. This Aider is furnifh'd with a 
turn-about, h i, which is alfo faftened by a fcrew 
and nut at the end i, and ferves to adjuft the 
length of 

FGGH, a chain, which gives motion, by means of 

the fhorter chain k /, to 
IKL, the balance, which opens and fhuts the cocks ; 

and moves upon the fmall axis L, 
GG are two pullies, fupported by two arms, that are 

faften'd to the fide of the receiver, and give the 

chain, 
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chain a proper direction in order to move the ba- 
lance. 

MN is the fteam-cock ; the end N being fuppofed 
to be detached from a pipe, that gives it com- 
munication with the boiler. 

is the injection-cock, whofe key is turned by the 
arm m. 

PS^is the injection-pipe, communicating between 
the forcing-pipe above the valve, and the top of 
the receiver. 

R S is the arm, by which the key of the fleam-cock 
is worked. 

IK two rollers annexed to the balance, which, by 
ftriking upon the arm RS, open and fhut the 
fteam-cock, as the balance is moved backward and 
forward. 

R no is the fteam-cock's key-tail, which is furnimed 
with two fmall rollers, », o, which open and fhut 
the injection-cock, by adting upon the arm m in 
fuch a manner, that, when the fteam-cock is 
opened, the injection is fhut, and vice verfa. 

T is a bell of advice, which, moving along with the 
balance, continues to ring as long as the engine is 
at work. 

V is a cock, which ferves to difcharge the air from 
the receiver, and is open'd by hand, when neceffary. 

W\& a weight fufficient to raife the balance to a per- 
pendicular pofture, when it is inclined to the right, 
and alfo to overcome the friction of the float, axis, 
pullies, chain, &c. 

To put the engine in motion, prefs down the arm 
AB> which will bring the balance over to the right 
fide, and in its motion will open the fteam-cock, and 

fhut 
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fhut the injection $ fet open the cock at V, that the 
air may be difcharged by the entrance of the fteam 
into the receiver. This being done, fhut that cock, 
and let go the arm j the weight W will bring over the 
balance to the left, and in its motion fhut the fteam- 
cock, and open the injection ; this prefently condenfing 
the fteam into water, in a great meafure leaves a 
vacuum in the receiver. Things remain in this fitu- 
ation, till the preflure of the atmofphere has caufed 
the water to mount thro' the fuction-pipe into the re- 
ceiver, where, as its furface rifes, it caufes the float to 
afcend j and, depreffing the arm A JS, raifes the ba- 
lance, till it has paired the perpendicular j and, in its 
defcent, which is done by its own gravity, the roller K 
lays hold of the arm R S, again opens the fteam-cock, 
and fhuts the injection. The receiver being now al- 
moft filled with water, the balance cannot return, till 
the furface of the water therein fubfides, and fuffers 
the float to defcend. This is performed by the elafti- 
city of the fteam 5 which, at the fame time that it fills 
the receiver, drives out the water thro' the forcing - 
pipe j and when the furface is defcended fo low, as to 
fuffer the weight W to bring the balance beyond the 
perpendicular towards the left j it then falls of its own 
accord, and, in falling, the roller /lays hold of the arm 
R S, fhuts the fteam-cock, and opens the injection, as 
before. 

When the engine is defired to be ftopp'd, obferve, 
when the balance lies to the right, to turn round the 
arm m of the injection-cock, fo that the tail of the 
fteam-cock may mifs it in the next motion j fo that, at 
the fame time that the receiver is fiird with fteam, and 
the fteam-cock fhut, the injection not being opened, 
the motion will flop for want thereof. 

LXXIII. 



